US009307388B2

a2 United States Patent

Liang et al.

US 9,307,388 B2
Apr. §5,2016

(10) Patent No.:
(45) Date of Patent:

(54) METHOD AND APPARATUS FOR
SUPPORTING USER EQUIPMENT MOBILITY
IN A WIRELESS COMMUNICATION SYSTEM

(75) Inventors: Huarui Liang, Beijing (CN); Hong

Wang, Beijing (CN)
(73)
")

Assignee: Samsung Electronics Co., Ltd (KR)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 50 days.

Appl. No.: 13/345,292

@

(22) Filed: Jan. 6,2012

Prior Publication Data
US 2012/0177005 Al Jul. 12, 2012

(65)

(30) Foreign Application Priority Data

Jan. 6,2011 (CN) 2011 1 0020180

(51) Int.CL
HO4W 8/02
HO4W 8/08
HO4W 8/26
HO4W 36/08
HO4W 48/16
HO4W 76/02
HO4W 88/08
USS. CL
CPC

(2009.01)
(2009.01)
(2009.01)
(2009.01)
(2009.01)
(2009.01)
(2009.01)
(52)
................ HO04W 8/02 (2013.01); HO4W 8/082
(2013.01); HO4W 8/26 (2013.01); HO4W 36/08
(2013.01); HO4W 48/16 (2013.01); HO4W 76/02
(2013.01); HO4W 88/08 (2013.01)
Field of Classification Search

CPC ... HO4W 28/04; HO4W 36/08; HO4W 48/16;
HO4W 76/02; HO4AW 88/08; HO4W 8/02;
HO4W 8/082; HO4W 8/26

See application file for complete search history.

(58)

1%0 11}’;0

MME

110
!

UE HeNB

RRC ESTABLISHMENT
501 ~—=

INITIAL UE MESSAGE
502

NAS MESSAGE

503

DOWNLOADE UE'S SUBSCRIPTION INFORMATION

(56) References Cited
U.S. PATENT DOCUMENTS

2009/0092080 Al 4/2009 Balasubramanian et al.
2009/0262683 Al* 10/2009 Khetawat etal. ............. 370/328
2010/0069101 Al 3/2010 Mahdi et al.
2010/0195621 Al 8/2010 Kekki et al.
2010/0272013 Al  10/2010 Horn et al.
2011/0103310 Al* 5/2011 Stojanovski etal. ......... 370/328
2011/0170517 Al* 7/2011 Bakkeretal. ................. 370/331
2011/0171953 Al* 7/2011 Faccinetal. ... ... 455/426.1
2012/0039304 Al* 2/2012 Kimetal. ....cccocvvrenene 370/332
2012/0082090 Al* 4/2012 Hornetal. ... ... 370/328
2012/0182940 Al* 7/2012 Talebetal. ... ... 370/328
2012/0224536 Al* 9/2012 Hahnetal. ...... ... 370/328
2012/0300750 Al* 11/2012 Chinetal. ... ... 370/331
2013/0107702 Al* 52013 Guptaetal. ............... 370/230

* cited by examiner

Primary Examiner — Andrew Lai
Assistant Examiner — M Mostazir Rahman
(74) Attorney, Agent, or Firm — The Farrell Law Firm, P.C.

&7

Methods are provided for supporting mobility of a UE in a
system without an HeNB GW. An S1 setup request message
is sentto an MME by an HeNB. The S1 setup request message
includes version information of the HeNB. An RRC connec-
tion is established between the UE and the HeNB. An initial
UE message is sent from the HeNB to the MME. An NAS
message is sent from the UE to the MME. An establish bearer
request message is sent from the MME to a corresponding
SGW based on an IP address of an LGW. The IP address of the
LGW is obtained by the MME through the S1 setup request
message. An establish bearer response message is sent from
the LGW to the SGW in response to the establish bearer
request message. The establish bearer response message is
sent from the SGW to the MME.
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8 Claims, 13 Drawing Sheets

140 1&?30 1?0

LGW HSS

SWG

504

ESTABLISH BEARER
REQUEST

ESTABLISH BEARER

505

ESTABLISH BEARER
RESPONSE

REQUEST

ESTABLISH BEARER
RESPONSE

506

507

508

ESTABLISHES UE CONTEXT
(MARKING SERVICE TO WHICH

UE ACCESSES BE LIPA OR SIPTO)

509




US 9,307,388 B2

[“DId

L0
S0l y01 201

Sheet 1 of 13

Apr. 5, 2016

U.S. Patent

G

MHOMLAN

NEEN) m_o._.<m_m_n_Q

195

MO

440d

901

¢S 7

|

an

MOS ; _w NVYLN-3 _
nN-3.L71
T VS o
JNIA-L
JNIN
—T€9S
801
SSH ¢S ——
NSOS
NVHLN




U.S. Patent Apr. 5, 2016 Sheet 2 of 13 US 9,307,388 B2
103
z
MME
21 202
R-10 HeNB R-11 HeNB
SUPPORTING LIPA SUPPORTING LIPA
203—|  HeNB GW STy »
SUPPORTING SIPTO [~
R-10 HeNB
SUPPORTING LIPA 200
301
1
SGSN
HNBGW  |-303
R-10 HINB R-11 HNB R-11 HNB
SUPPORTING LIPA[ 3% | sUPPORTING LIPA[30°  |SUPPORTING SIPTO [ 396

FIG.3



U.S. Patent

Apr. §, 2016 Sheet 3 of 13

S1 SETUP REQUEST

130

MME

(VERSION INFORMATION OF HeNB))

L 401

FIG.4

US 9,307,388 B2



US 9,307,388 B2

Sheet 4 of 13

Apr. 5, 2016

U.S. Patent

¢ DIA

(01dIS H0 ¥dI139 $35S300Y AN

605~  HOIHM OL FDIAY3S ONINHYI)
1X3LNOD 3N SFHSMAV1ST
»—~— 806
105 3SNOdSTY
ISNOdS3Y
006 Y3uv3g HorgyLsg | S3dV=E HSIAvLSS
1S3n03Y 60G
Y3438 HSIN9v1S3 153N03Y
¥3MY3g HSNAY1ST v05
NOILYWHOANIINOILAIMOSENS S.AN §aYOINMOA
39YSSIN SYN 60
205
39YSSIN 3N TVILINI 10S
INFNHSIIEYLST Y
SSH MO OMS JNIN dNSH an
] ] I
omv 051 4% o€l 0cl 0Ll



US 9,307,388 B2

Sheet 5 0of 13

Apr. 5, 2016

U.S. Patent

9 DIA

(OLdIS ¥0 YdI139 $38S300v 3N

019~ HOIHM 0L IDIAY3S ONINYYW)
1X3INOD AN SIHSNAY1S3
609
509 3SNOdS3d %mwwm oIm_ﬂummﬁmm
Y34v38 HSINgvLST
209 153003y 909
Y34v39 HSNavLST 153N03Y
¥34v39 HSIav1ST -
- NOILYWHOANI NOILdIDSANS S3M Sa¥OINMOd 7
39VSSIN SYN P09
e Z09
€09 (gN3H 40 !
zo_Es_msz_ (aN3H 40 109
NOISH3A NOILYWHOANI [ INTWHSITaYLST D5y
39vSSIN AN TVILINI NOISHIA) SHAVLSA0
39vSS3N 3N TYILINI
OMS TN MO aneH n
SSH MO gNeH
] M ] ] T
OM: omr obl o€l ) 0zl oLl



U.S. Patent Apr. 5, 2016 Sheet 6 of 13 US 9,307,388 B2

1%0 1%5
HeNB
HeNB GW

S1SETUP REQUEST
(VERSION INFORMATION OF HeNB)

»— 701

FIG.7



US 9,307,388 B2

Sheet 7 of 13

Apr. 5, 2016

U.S. Patent

8 DId

(OLdIS ¥O0 YdI139 $385300v 3N

218~ HOIHM OL JDIAHIS ONIMEYIN)
1X3LNOD 3N SIHSINEVLST
118
018 ISNOJSTY
3SNOJSIY
- H3wv38 HohgyLsg | SavAa HSIEVIS3
183n03Y 808
434y HSNAvLS3 1S3N03y
¥3YV34 HSITav1S3 108
- NOILYWMOANI NOILdIMOSENS S.ar) SaYOTINMOa
908
aNSH JONOILYIWHOANI
NOISY¥3A AY1d3Y
608
aNSH 4ONOILYINHOANI
NOISH3A 1S3N03Y
B J9YSSAN SYN vos
€08~
39YSSAN 3N TYILINI
39VSSAN 3N TYILINI 108
) INFWHSIEYLST OdY
208
OMS W M9 aneH n
SSH M1 aNeH
] ] ] ] ]
OM: oﬁ.r vl €l erd) 0zl oLl



US 9,307,388 B2

Sheet 8 of 13

Apr. 5, 2016

U.S. Patent

6 DIA

(OLdIS HO YdI139 $38S300v 3N
0L6~| HOHM OL JDIANIS ONINEYI)
LX3INOD 3N SIHSEYLST
606
806 > 3ISNOdS3Y
ISNOdSTY
43uv3g HoravLsg | SavAd HSIAVLSS
106 153N03Y TERGEY 906
’ HIEVIEHSITEVIST |\ ouvag Horavis3 | o
NOILYIWHO4NI NOILAI¥0S8NS S SAVOTNMOd o
JOVSSTN SYN 14
< 206
NN w
JOVSSIN 3N TYILINI > 106
NOISY3N) ININHSITEY.LST DY
39YSSIN 3N TYILINI SIvLSI
ss 9 OMS INN M9 aNeH an
H MO gNaH
] ] ] ] ]
om— omﬁ oyl 119 acl 0cl oLl



US 9,307,388 B2

Sheet 9 of 13

Apr. 5, 2016

U.S. Patent

01 DIA

(OLdIS ¥0 YdIT138 $38S300V AN

LLOL ~  HOIHM OL 30IAY3S ONIMYYA)
1X31NOJ 3N S3HSINEAv1ST
6001 JSNOdSTY 43dv39 HSINAV.LS ool
3SNOdS3d 1
H34v34 HSINAvYLS3
800} 153n03Y 2001
Y3yv3g HSNgvLs3 IRENVERRELLE SR NELRE
9001
3N 40 3dAL
JOINY3S AV1d3d
G001
dNn 40 3dAl
NOILYWHOANI NOILdIHOSENS S3r SAYOINMOd < FOINA3S 15303 00l
{ JOVYSSIN SYN
¥00}
JOVSSAN 3N ILINI < »~100)
) INJWHSNGYLST o4
¢001
SSH MO OMS SN JNN dNeH an
7 ] ! ! | ! !
061 051 ovl gel o€l 0cl oLl



US 9,307,388 B2

Sheet 10 of 13

Apr. 5, 2016

U.S. Patent

[1DId

(0LdIS ¥0 VdI139 $38S322Y 3N
6011~  HOIHM OL 3DIAY3S ONINYYIN)
1X3LINOD 3N SIHSINEVLS3
)
1011 > ISNOdSTY
ASNOJSTY
¥3uv3g HsnavLss | 939V38 HSEVLS3
~j€
S04 183nd3Y < 5011
¥34v3d HSITgv1S3 1S3N03Y
’ y3yv3g _._m:mﬁmmv oLl
NOILYWHOANI NOILdI¥2S89NS S.AN SAYOTINMOQ 3 oLl
(3n 40 3dAL FDINYIS) FOVSSIIN SYN
39YSSAN 3N TYILINI | >_10LL
) INAWHSIY1ST DUy
2011
SSH MO OMS NN gNeH an
] ] ~ | ~ [
061 051 vl 0cl 0cl 0Ll



US 9,307,388 B2

Sheet 11 of 13

Apr. 5, 2016

U.S. Patent

¢l'DId

(0LdIS ¥0 VdI139 $38S322Y 3N
6021~  HOIHM OL 3DIAY3S ONIMYYIN)
1X3LINOD 3N SIHSINEVLS3
8021
102} 2sNodsTy ] ISNOdSTY
¥3uv3g HsnavLss | 939V38 HSEVLS3
~j€
20¢) 183nd3Y < 5021
¥34v3d HSITgv1S3 1S3N03Y
’ y3yv3g _._m:mﬁmmv J071
NOILYWHOANI NOILdI¥2S89NS S.AN SAYOTINMOQ 3 ezl
39YSSIIN SYN
39YSSAN 3N TYILINI | > 1071
) INAWHSIY1ST DUy
2021
SSH MO OMS NN gNeH an
] ] ~ | ~ [
061 051 vl 0cl 0cl 0Ll



US 9,307,388 B2

Sheet 12 of 13

Apr. 5, 2016

U.S. Patent

d3SN43d[43AOONVH qe0Es
1S3N034 oLed
4339 AJIGON 5061
1S3N03Y ¥34v3d A4ITON
80€1 ~ 34NA300dd YIAOANYH
NHYIINOD LSINDHY ¥IAOANYH L0E
q0el 153N034 YAAOANVH S0ek
ISNOS3Y NOISS3S 31V3H0
voel 1S3ND3Y NPISSIS FLY3HD
BEOEL
(LX3LNOD 3n) 2061
11S3N0D3Y YIAOCANVYH 1S3N034 HIAOANYH
Qa0 g~ 43IAOANYH 31NJ3X3
OL ONININY313d
_
MOS JAN JAIN dNeH dNeH
MO Hw\%mm 0IN0g 1bie | 201n0g 19618 80IN03 an
[ ] ] [ [ [ !
0G1 n_oxv_\ eorl qoel egel 4oct B0CL oLl




US 9,307,388 B2

Sheet 13 of 13

Apr. 5, 2016

U.S. Patent

1 DId

0P~ $S3008d ILYAdN NOILYIOT IHL ONINNILNOD
I0IAY3S 0LdIS
‘30AS3S VdIT L1-4 404
30(AY3S YdIT0L-4 Y04
NOILVAILOYAQ
BP0Vt~ yd17 s4309IML
ISNOJSTY sovl
1X3INOD o1
153N03d bl
1X3LINOJ 1S3NP3Y 3Lvadn NOILYDO1
MOS NN NN aneH aNeH
M1 Hw\%mw 80IN0g 20IN03 19b1e | 19b1e | 90IN0g an
] I I & ] ] M
05l &3 BOY L BOS) q0g ) q0z) Chd) 0l



US 9,307,388 B2

1
METHOD AND APPARATUS FOR
SUPPORTING USER EQUIPMENT MOBILITY
IN A WIRELESS COMMUNICATION SYSTEM

PRIORITY

This application claims priority under 35 U.S.C. §119(a)to
an application filed in the Chinese Patent and Trademark
Office on Jan. 6, 2011, and assigned Serial No.
201110020180.6, the contents of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to wireless commu-
nication technology, and more particularly, to a method and
an apparatus for supporting User Equipment (UE) mobility in
a wireless communication system.

2. Description of the Related Art

The structure of System Architecture Evolution (SAE) is
illustrated in FIG. 1. A UE 101 is a terminal device for
receiving data. An Evolved Universal Terrestrial Radio
Access Network (EUTRAN) 102 is a wireless access network
that includes evolved Node B (eNB), which provides the UE
101 with an interface for a wireless network. A Mobile Man-
agement Entity (MME) 103 manages a mobility context, a
session context, and information about security for the UE
101. A Serving GateWay (SGW) 104 primarily offers the
functions of a user plane. MME 103 and SGW 104 can be
located at the same physical entity. A Local GateWay (LGW)
105 is responsible for functions such as, charging, legal inter-
ception, etc. [tis possible for both the SGW 104 and the LGW
105 to be located at the same physical entity. A Policy and
Charging Rules Function (PCRF) 108 provides a Quality of
Service (QoS) policy and charging criterion. A Serving Gen-
eral Packet Radio Service (GPRS) Supporting Node (SGSN)
108 is network node equipment that provides routing for data
transmission in a Universal Mobile Telecommunications Sys-
tem (UMTS). A Home Subscriber Server (HSS) 109 is a
home subscriber sub-system, which is responsible for storing
user information, such as, for example, a current location of
the UE, an address of the serving node, security related infor-
mation for the user, activated packet data context for the UE,
etc.

Due to the increased speed of UE data services, 3™ Gen-
eration Partnership Project (3GPP) networks have been pro-
posed that have the ability to support Selected Internet Pro-
tocol Traffic Offload (SIPTO) and Local Internet Protocol
Access (LIPA). In SIPTO, when the UE accesses the Internet
oran external network through a Home eNB (HeNB), a Home
Node B (HNB) or an eNB/NodeB, the network can select or
re-select a user plane node that is closer to a wireless access
network for the UE. When the UE accesses the home network
or network in an enterprise through HeNB or HNB, and LIPA
is executed, a user plane node closer to the HeNB/HNB canbe
selected or reselected for the UE, or a user plane node located
in HeNB/HNB access network can be selected for the UE.
The user plane mode can be core network equipment or a
gateway. The SAE system can bea SGW, a PGW oran LGW.
The UMTS system can be an SGSN or a Gateway GPRS
Support Node (GGSN).

FIG. 2 is a structural schematic diagram of a Long Term
Evolution (LTE) network deployment. As shown in FIG. 2, an
MME 103 may be simultaneously connected to an R-10
HeNB 201 supporting LIPA, an R-11 HeNB 202 supporting
LIPA, an HeNB 205 of different releases through HeNB GW
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203, and an R-11 HeNB 204 supporting SIPTO or an R-10
HeNB (not depicted) supporting SIPTO. The R-10 and R-11
means numbers of releases regarding I'TE standards defined
by 3GPP.

FIG. 3 is a structural schematic diagram of an existing
UMTS network deployment. As shown in FIG. 3, an SGSN
301 may be simultaneously connected to an R-10 HeNB 304
supporting LIPA, an R-11 HeNB 305 supporting LIPA and an
R-11 HeNB 306 supporting SIPTO through an HNB GW
303.

LIPA in 3GPP R-10 does not support mobility. When the
UE moves out of an HeNB supporting LIPA, the services of
the UE related to LIPA are interrupted. It is required to sup-
port mobility in 3GPP R-11, and when the UE moves out of an
existing HeNB or SIPTO HeNB, as long as the UE is still
within a network in enterprise or a home network, a LIPA/
SIPTO service of the UE should not be interrupted.

However, the network side is not able to determine whether
the current service of the UE is LIPA or SIPTO. When the
UE’s subscription information supports both SIPTO and
LIPA, the network side cannot determine whether the current
service is LIPA or SIPTO based on the UE context informa-
tion and subscription information because they both use gen-
eral APN information. Therefore, when an R-10 HeNB, an
R-11 HeNB, an R-10 SIPTO HeNB and an R-11 SIPTO
HeNB are simultaneously connected, and when the UE
moves out of the current base station, the network side cannot
determine a subsequent action, such as, for example, keeping
a LIPA/SIPTO service of the UE, or interrupting a LIPA/
SIPTO service of the UE. Therefore, when the UE moves
from an R-10 HeNB supporting LIPA to other cells, the
network side may execute the wrong operation because the
network side cannot correctly determine which kind of HeNB
the UE is in, which will adversely affect the network.

SUMMARY OF THE INVENTION

The present invention has been made to address at least the
above problems and/or disadvantages and to provide at least
the advantages described below.

Accordingly, an aspect of the present invention provides a
method and an apparatus for supporting mobility of a UE
efficiently in a wireless communication system.

Another aspect of the present invention provides a method
and an apparatus for supporting mobility of a UE using the
LIPA or SIPTO service in a wireless communication system.

Another aspect of the present invention provides a method
for supporting mobility of a UE, which can correctly deter-
mine the mobility of the UE executing the LIPA or SIPTO
service, avoid network executing error, and reduce the waste
of signalling resources and radio resources.

According to an aspect of the present invention, a method
is provided for supporting mobility of a UE in wireless com-
munication. Version information of an HeNB is obtained for
the UE. A service type associated with the mobility of the UE
is determined based on the version information of the HeNB.

According to another aspect of the present invention, a
method is provided for supporting mobility of a UE in wire-
less communication. Subscription information of the UE and
a service type associated with the mobility of the UE are
obtained from a network. UE context information indicating
a service to which the UE has access is established according
to the subscription information and the service type.

According to another aspect of the present invention, an
apparatus is provided for supporting mobility of a UE in
wireless communication. The apparatus includes a commu-
nication interface for communicating with a network entity.
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The apparatus also includes a controller for obtaining version
information of an HeNB for the UE through the communica-
tion interface, and determining a service type associated with
the mobility of the UE, based on the version information of
the HeNB.

According to another aspect of the present invention, an
apparatus is provided for supporting mobility of a UE in
wireless communication. The apparatus includes a commu-
nication interface for communicating with a network entity.
The apparatus also includes a controller for obtaining sub-
scription information of the UE and a service type associated
with the mobility of the UE from a network, and establishing
UE context information indicating a service to which the UE
accesses, according to the subscription information and the
service type.

According to another aspect of the present invention, a
method is provided for supporting mobility of a UE in wire-
less communication. UE context information is established
indicating a service type associated with the mobility of the
UE to which a service is provided through an HeNB. It is
determined whether to allow a handover request from the
HeNB, according to the service type.

According to another aspect of the present invention, a
method is provided for supporting mobility of a UE in wire-
less communication. UE context information is established
indicating a service type associated with the mobility of the
UE to which a service is provided through an HeNB. Either a
LIPA deactivation or a location update process is performed
according to the service type when the UE is in an idle state
and moves.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the
present invention will be more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a diagram illustrating a structure of an existing
SAE system;

FIG. 2 is a structural schematic diagram of an existing LTE
network deployment;

FIG. 3 is a structural schematic diagram of an existing
UMTS network deployment;

FIG. 4 is a flow chart illustrating an S1 establishment
procedure, according to an embodiment of the present inven-
tion;

FIG. 5 is a flow chart illustrating a procedure of activating
LIPA/SIPTO service of a method for supporting UE mobility,
according to an embodiment of the present invention;

FIG. 6 is aflow chartillustrating the procedure of activating
LIPA/SIPTO service of the method for supporting UE mobil-
ity, according to an embodiment of the present invention;

FIG. 7 is a flow chart illustrating the S1 establishment
procedure, according to an embodiment of the present inven-
tion;

FIG. 81s aflow chartillustrating the procedure of activating
LIPA/SIPTO service of the method for supporting UE mobil-
ity, according to an embodiment of the present invention;

FIG.9is aflow chartillustrating the procedure of activating
LIPA/SIPTO service of the method for supporting UE mobil-
ity, according to an embodiment of the present invention;

FIG. 10 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion;
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FIG. 11 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion;

FIG. 12 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion;

FIG. 13 is a flow chart illustrating a method of determining
UE mobility by an MME, according to an embodiment of the
present invention; and

FIG. 14 is a flow chart illustrating the method of determin-
ing mobility of'the UE by the MME, according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

Embodiments of the present invention are described in
detail with reference to the accompanying drawings. The
same or similar components may be designated by the same
or similar reference numerals although they are illustrated in
different drawings. Detailed descriptions of constructions or
processes known in the art may be omitted to avoid obscuring
the subject matter of the present invention.

Embodiments of the present invention provide a method
for supporting UE mobility, in which a service type ofa UE is
obtained by an MME. When the UE initiates handover, the
MME can determine whether service continuity can be
ensured after the UE handover to a target base station, accord-
ing to the obtained service type. If service continuity can be
ensured, the handover is successful, otherwise, the handover
is failed.

According to one aspect of the present invention, a method
is provided for supporting mobility of a UE in a system
without an HeNB GW. An S1 setup request message is sent to
an MME by an HeNB. The S1 setup request message includes
version information of the HeNB. A Radio Resource Control
(RRC) connection is established between the UE and the
HeNB. An initial UE message is sent from the HeNB to the
MME. A Non Access Stratum (NAS) message is sent from the
UE to the MME. An establish bearer request message is sent
from the MME to a corresponding SGW based on an Internet
Protocol (IP) address of an LGW. The IP address of the LGW
is obtained by the MME through the S1 setup request mes-
sage. An establish bearer response message is sent from the
LGW to the SGW in response to the establish bearer request
message. The establish bearer response message is sent from
the SGW to the MME.

According to another aspect of the present invention, a
method is provided for supporting mobility of a UE in a
system with an HeNB GW. An RRC connection is established
between the UE and the HeNB. An initial UE message is sent
from the HeNB to the HeNB GW. The initial UE message is
sent from the HeNB GW to an MME. The initial UE message
includes version information of the HeNB. An NAS message
is sent from the UE to the MME. An establish bearer request
message is sent from the MME to a corresponding SGW
based on an IP address of an LGW. The IP address of the
LGW is obtained by the MME through an S1 setup request
message. An establish bearer response message is sent from
the LGW to the SGW in response to the establish bearer
request message, and the establish bearer response message is
sent from the SGW to the MME.

According to an additional aspect of the present invention,
a method is provided for supporting mobility of a UE in a
system with an HeNB GW. An S1 setup request message is
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sent from an HeNB to the HeNB GW. The S1 setup request
message includes version information of the HeNB. An RRC
connection is established between the UE and the HeNB. An
initial UE message is sent from the HeNB to the HeNB GW.
The initial UE message is sent from the HeNB GW to an
MME. An NAS message is sent from the UE to the MME. The
MME requests version information of the HeNB from the
HeNB GW. The version information of the HeNB is sent from
the HeNB GW to the MME. An establish bearer request
message is sent from the MME to a corresponding SGW
based on an IP address of an LGW. The IP address of the
LGW is obtained, by the MME, through the S1 setup request
message. The establish bearer request message is sent from
the SGW to the LGW. An establish bearer response message
is sent from the LGW to the SGW in response to the establish
bearer request message. The establish bearer response mes-
sage is sent from the SGW to the MME.

According to a further aspect of the present invention, a
method is provided for supporting mobility of a UE in a
system with an HeNB GW. An S1 setup request message is
sent from an HeNB to the HeNB GW. The S1 setup request
message includes version information of the HeNB. An RRC
connection is established between the UE and the HeNB. An
initial UE message is sent from the HeNB to the HeNB GW.
The initial UE message is sent from the HeNB GW to an
MME. The initial UE message comprises version information
of the HeNB. An NAS message is sent from the UE to the
MME. An establish bearer request message is sent from the
MME to a corresponding SGW based on an IP address of an
LGW. The IP address of the LGW is obtained by the MME
through the S1 setup request message. The establish bearer
request message is sent from the SGW to the LGW. An
establish bearer response message is sent from the LGW to
the SGW in response to the establish bearer request message.
The establish bearer response message is sent from the SGW
to the MME. A UE context is established by the MME accord-
ing to the version information of the HeNB and the subscrip-
tion information. The UE context indicates that a service that
the UE accesses at least one of an R-10 LIPA, an R-11 LIPA,
or a SIPTO.

Additionally, according to another aspect of the present
invention, a method is provided for supporting mobility of a
UE in a system without an HeNB GW. An RRC connection is
established between the UE and an HeNB. An initial UE
message is sent from the UE to an MME. The MME requests
a service type of the UE from a Domain Name System (DNS).
The service type of the UE is sent from the DNS to the MME.
An establish bearer request message is sent from the MME to
acorresponding SGW based on an IP address ofan LGW. The
1P address of the LGW is obtained by the MME throughan S1
setup request message. The establish bearer request message
is sent from the SGW to the LGW. An establish bearer
response message is sent from the LGW to the SGW in
response to the establish bearer request message. The estab-
lish bearer response message is sent from the SGW to the
MME.

According to yet another aspect of the present invention, a
method is provided for supporting mobility of a UE in a
system without an HeNB GW. An RRC connection is estab-
lished between the UE and an HeNB. An initial UE message
is sent from the HeNB to an MME. An NAS message is sent
from the UE to the MME. The NAS message includes a
service type of the UE. An establish bearer request message is
sent from the MME to a corresponding SGW based on an IP
address ofan LGW. The IP address of the LGW is obtained by
the MME through an S1 setup request message. The establish
bearer request message is sent from the SGW to the LGW. An
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establish bearer response message is sent from the LGW to
the SGW in response to the establish bearer request message.
The establish bearer response message is sent from the SGW
to the MME.

According to another further aspect of the present inven-
tion, a method is provided for supporting mobility of a UE in
a system without an HeNB GW. An RRC connection is estab-
lished between the UE and an HeNB. An initial UE message
is sent from the HeNB to an MME. An NAS message is sent
from the UE to the MME. The MME downloads subscription
information of the UE through an HSS. The subscription
information includes a service type of the UE. An establish
bearer request message is sent from the MME to a corre-
sponding SGW based on an IP address of an LGW. The IP
address of the LGW is obtained by the MME through an S1
setup request message. The establish bearer request message
is sent from the SGW to the LGW. An establish bearer
response message is sent from the LGW to the SGW in
response to the establish bearer request message. The estab-
lish bearer response message is sent from the SGW to the
MME.

FIG. 4 is a flow chart of an S1 establishment procedure,
according to an embodiment of the present invention. In step
401, an HeNB 120 sends an S1 setup request message to an
MME 130. The S1 setup request message contains version
information of the HeNB 120.

The version information of the HeNB can indicate the
capability of the HeNB, such as, for example, whether it
supports R-10 LIPA, R-11 LIPA or SIPTO femto. The MME
can determine that the HeNB to which the UE is to be con-
nected is an R-10 HeNB supporting LIPA, an R-11 HeNB
supporting LIPA or an R-11 HeNB supporting SIPTO,
through the version information of the HeNB. Three equip-
ment capabilities of the HeNB are listed, but there are at least
one or two kinds of equipment capabilities for actual appli-
cations, such as, for example, combinations of any two of
R-10 LIPA, R-11 LIPA and SIPTO femto, or other combina-
tions, as long as the realization of an embodiment of the
present invention is not affected.

After the S1 establishment procedure, when a UE requests
access to LIPA or SIPTO services, a procedure is performed
in accordance with FIG. 5. Specifically, FIG. 5 is a flow chart
illustrating a procedure of activating LIPA/SIPTO service of
a method for supporting UE mobility, according to an
embodiment of the present invention.

In step 501, an RRC connection is established between the
UE 110 and the HeNB 120. In step 502, HeNB 120 sends an
initial UE message to MME 130. In step 503, the UE 110
sends an NAS message to the MME 130. The NAS message
can be an attach request message or Public Data Network
(PDN) connectivity message. In step 504, the MME 130
downloads subscription information of the UE 110 from HSS
190. The subscription information includes an identification
of whether the UE 110 allows the LIPA and an accessible
Closed Subscriber Group (CSG) list, such as, for example,
LIPA-allowed, LIPA-prohibited and LIPA-conditional. The
corresponding CSG also includes accessible Access Point
Name (APN) information. It should be noted that step 504 is
required only when the UE executes the attach procedure. In
other procedures, the MME 130 has saved the subscription
information and step 504 is not required.

In step 505, the MME 130 sends an establish bearer request
message to the corresponding SGW 140, based on the IP
address of the LGW 150. The SGW 140 sends the establish
bearer request message to the LGW 150. The MME 130 can
obtain the IP address information of the LGW 150 corre-
sponding to the HeNB 120 and CSG ID corresponding to the
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HeNB 120 through the S1 setup request message of FIG. 4.
The MME 130 determines whether the LIPA can be activated
based the above information and the UE’s subscription infor-
mation. If the HeNB 120 provides the IP address, which
shows the ability of the HeNB 120 in supporting the LIPA,
and the CSG ID corresponding to the HeNB 120 is in the
current UE accessible CSG list, then the MME 130 activates
the LIPA.

The MME 130 searches the LGW 150 according to the
LGW IP address carried in the S1 setup request message. The
corresponding LGW IP address can be searched in the DNS
service through the MME 130 as well, as long as the realiza-
tion of embodiments of the present invention is not affected.

In step 507, after the network side bearer establishment is
completed, the LGW 150 sends an establish bearer response
message to the SGW 140, and in step 508, the establish bearer
response message is sent from the SGW 140 to the MME 130.

In step 509, the MME 130 establishes UE context, accord-
ing to the obtained version information of the HeNB 120 and
the downloaded subscription information. The UE context
indicates that the service to which the UE accesses is R-10
LIPA, R11 LIPA or SIPTO femto. Therefore, The MME 130
knows the current accessed device is R-10 HeNB supporting
LIPA, R-11 HeNB supporting LIPA or HeNB supporting
SIPTO.

Ifit can be determined whether R-10 LIPA or theR11 LIPA
is activated when the MME determines to activate the LIPA,
a current service type can be identified in the corresponding
service type. The MME updates the current service type in the
UE context to be R-10 LIPA (not supporting mobility), R-11
LIPA (supporting mobility), or SIPTO femto. According to
requirements, the service types can also be divided into two
types, such as, for example, R-10 LIPA and R-11 LIPA, or
another combination. The updated current service type can be
indicated by adding an identifying field, such as service active
flag, in the UE context, which is described in detail below
with reference to Table 1.

TABLE 1
Content Description
CSG subscriber data CSG subscriber information is a list of

CSG IDs per PLMN. Each CSG ID has an
associated effective time, the effective time
means that the CSG ID is valid in the
limited time. If there is no associated
effective time, it means non-limited
subscriber information.

Each CSG ID can be used to access specific
PDNs via LIPA. Each CSG ID includes the
corresponding APN(s) information.

It is specified whether UE is allowed to use
LIPA service in this PLMN.

Allowance of the use of
LIPA when visiting
PLMN

Service active flag It is specified that the current APN is used
for R-10 LIPA, R-11 LIPA, or SIPTO
femto.

It is specified that the service
corresponding to the current APN is
allowed to do SIPTO or not allowed to do
SIPTO.

It is specified that the current APN can do
LIPA. There are three corresponding
parameters: LIPA-prohibited, LIPA-only
and LIPA-conditional.

Allowance of access to
SIPTO

Allowance of access to
LIPA

Because the updated current service type of the UE is
indicated in the UE context established by the MME, when
the UE moves, the MME can determines whether to support
the UE mobility according to the indicated current service
type of the UE.
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The form of the subscriber information of the UE is shown
with respect to Table 2 below.

TABLE 2

Content Description

Access Point Name (APN)  The defined identifier is stipulated
according to names of DNS, and the access
point name accessible to packet data
network is described.

CSG subscriber information is a list of
CSG IDs per VPLMN. Each CSG ID has
an associated effective time, the effective
time means that the CSG ID is valid in
limited time. If there is no associated
effective time, it means non-limited
subscriber information.

Each CSG ID can be used to access specific
PDNs via LIPA. Each CSG ID includes the
corresponding APN(s) information.

It is specified whether UE is allowed to use

CSG subscriber data

Allowance of the use of

LIPA when visiting LIPA service in this PLMN.

PLMN

Allowance of access to It is specified that the service
SIPTO corresponding to the current APN is

allowed to do SIPTO or not allowed to do
SIPTO.

It is specified that the current APN can do
LIPA. There are three corresponding
parameters: LIPA-prohibited, LIPA-only
and LIPA-conditional.

Allowance of access to
LIPA

Inthe following, an HeNB having two equipment capabili-
ties, such as R-10 HeNB and R11 HeNB, is provided as an
example for illustration. The details refer to the following five
situations.

1. If the equipment capability obtained by the MME is an
R-10 LIPA HeNB, the UE supports LIPA only in the sub-
scriber information, and the APN information requested by
the UE coincides with APN information corresponding to
CS@G, then the MME determines the service type activated by
the UE as R-10 LIPA.

2. If the equipment capability obtained by the MME is an
R-10 LIPA HeNB, the parameter allowing L.IPA for the UE in
the subscriber information is LIPA only, and the parameter
allowing SIPTO allows access to SIPTO, but the APN infor-
mation carried by the UE in the NAS message coincides with
APN information contained in the CSG list, then the MME
determines the service type activated by the UE as R-10 LIPA.

3. If the UE does not carry an APN message in the NAS
information, or APN information carried in the NAS message
is not in the corresponding APN in CSG list but in the sub-
scriber information, then the MME determines the service
type activated by the UE as SIPTO femto.

4. If the equipment capability obtained by the MME is
R-11 LIPA HeNB, and the parameter allowing L.IPA for the
UE in the subscriber information is LIPA only, and the APN
information requested by the UE coincides with APN infor-
mation corresponding to CSG, then the MME determines the
service type activated by the UE as R-11 LIPA.

5. If the equipment capability obtained by the MME is
R-11 LIPA HeNB, the parameter allowing L.IPA for the UE in
the subscriber information is LIPA only, and the parameter
allowing SIPTO allows access to SIPTO, but the APN infor-
mation carried by the UE in the NAS message coincides with
APN information contained in the CSG list, then the MME
determines the service type activated by the UE as R-11 LIPA.
If the UE does not carry APN message in the NAS informa-
tion, or APN information carried in the NAS message is not in
the corresponding APN in CSG list but in the subscriber
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information, then the MME determines the service type acti-
vated by the UE as SIPTO femto.

The above embodiment of the present invention applies only
in situations in which no HeNB GW is deployed in the net-
work. When an HeNB GW is deployed in the network, HeNB
cannot directly send the S1 setup request message that con-
tains the version information of the HeNB to the MME in the
S1 establishment procedure. Specifically, the MME cannot
directly obtain the version information of the HeNB through
the S1 setup request message.

FIG. 6 is aflow chartillustrating the procedure of activating
LIPA/SIPTO service of the method for supporting UE mobil-
ity, according to an embodiment of the present invention.

In step 601, an RRC connection is established between a
UE 110 and an HeNB 120. In step 602, the HeNB 120 sends
an initial UE message to an HeNB GW 125. The initial UE
message is sent to an MME 130 by the HeNB GW 125. The
initial UE message contains version information of the HeNB
120.

Similarly, the version information of the HeNB 120 can
indicate the capability of the HeNB 120, such as whether it
supports an R-10 LIPA, an R-11 LIPA or an SIPTO femto.
The MME 130 can determine the HeNB 120 to which the UE
110 is to be connected as an R-10 HeNB supporting LIPA, an
R-11 HeNB supporting LIPA or an R-11 HeNB supporting
SIPTO.

Steps 604-610 are substantially identical to steps 503-509
of FIG. 5, and a detailed description is provided above.

Determining the service type at the MME is the same as
step 507 of FIG. 5.

In the embodiment of the present invention illustrated in
FIG. 6, the version information of the HeNB is sent to the
MME by the HeNB GW through the initial UE message. The
version information of the HeNB can be sent to the MME
through other messages, such as, for example, a handover
message, as long as the realization of this embodiment of the
present invention is not affected.

FIG. 7 is a workflow chart of an S1 establishment proce-
dure, according to an embodiment of the present invention. In
step 701, an HeNB sends an S1 setup request message to an
HeNB GW. The S1 setup request message contains version
information of the HeNB.

The version information of the HeNB can indicate the
capability of the HeNB, such as, for example, whether it
supports an R-10 LIPA, an R-11 LIPA or an SIPTO femto.
The HeNB GW can determine the HeNB to which the UE is
to be connected as an R-10 HeNB supporting LIPA, an R-11
HeNB supporting LIPA or an R-11 HeNB supporting SIPTO,
through the version information of the HeNB.

After the S1 establishment procedure, when there is a UE
that requests access a LIPA or SIPTO service, a procedure is
performed in accordance with FIG. 8. Specifically, FIG. 8 is
a flow chart illustrating a procedure of activating LIPA/
SIPTO service of a method for supporting UE mobility,
according to an embodiment of the present invention.

In step 801, an RRC connection is established between a
UE 110 and an HeNB 120. In step 802, the HeNB 120 sends
an initial UE message to an HeNB GW 125, and in step 803,
the initial UE message is sent from the HeNB GW 125 to an
MME 130.

In step 804, the UE 110 sends a NAS message to the MME
130. The NAS message can be embodied as an attach request
message or PDN connectivity message. In step 805, the MME
130 requests version information from the HeNB 120 from
the HeNB GW 125. The MME 130 can request the version
information of the HeNB 120 from the HeNB GW 125
through a new S1 setup request message or through other
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messages, as long as the realization of this embodiment of the
present invention is not affected.

In step 806, the HeNB GW 125 transmits the version infor-
mation of the HeNB 120 to the MME 130. Steps 807-812 are
substantially identical to steps 504-509 of FIG. 5, and a
detailed description is provided above.

The service type is determined by the MME 130 as in step
509 of FIG. 5.

In this embodiment of the present invention, the version
information of the HeNB 120 is sent to the HeNB GW 125 by
the HeNB 120 through the S1 setup request message, and the
MME 130 actively requests for version information of the
HeNB 120 from the HeNB GW 125.

FIG. 91s a flow chart illustrating the procedure of activating
LIPA/SIPTO service of the method for supporting UE mobil-
ity, according to an embodiment of the present invention.
Prior to implementation of this embodiment of the present
invention, the S1 establishment procedure shown in FIG. 7 is
required.

Steps 901-902 are substantially identical to steps 801-802
of FIG. 8, and detailed description is provided above.

In step 903, the HeNB GW 110 sends an initial UE mes-
sage to the MME 130. This initial UE message includes
version information of the HeNB 120.

When the HeNB 120 sends an S1 setup request message to
the HeNB GW 125, the HeNB GW 125 can obtain the version
information of the HeNB 120 corresponding to the connected
HeNB. Thus, when the HeNB GW 125 sends the initial UE
message to the MME 130, the version information of the
HeNB 120 can be sent to the MME 130. The version infor-
mation of the HeNB 120 can indicate the capability of the
HeNB 120, such as, for example, whether it supports an R-10
LIPA, an R-11 LIPA or an SIPTO femto. The MME 130 can
determine the HeNB 120 to which the UE 110 is to be con-
nected as an R-10 HeNB supporting LIPA, an R-11 HeNB
supporting LIPA or an R-11 HeNB supporting SIPTO,
through the version information of the HeNB 120.

Steps 904-910 are substantially identical to steps 503-509
of FIG. 5, and a detailed description is provided above.

The service type is determined by the MME 130 in accor-
dance with step 507, of FIG. 5.

In this embodiment of the present invention, the version
information of the HeNB 120 is sent to the HeNB GW 125 by
the HeNB 120 through the S1 setup request message, and the
version information of the HeNB 120 can be sent to the MME
130 when the HeNB GW 125 sends the initial UE message to
the MME 130. As detailed described in the above embodi-
ments of FIGS. 4 to 9, the MME is able to determine the
service type of the UE, based on the version information of
the HeNB to support a UE mobility, and then sets the UE
context information representing the service type using the
version information of the HeNB and the subscriber informa-
tion of the UE.

FIG. 10 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion.

Steps 1001-1004 are substantially identical to steps 501-
504 of FIG. 5, and a detailed description is provided above.

In step 1005, the MME 130 requests the service type of the
UE 110 from the DNS 135.

The MME 130 needs to interact with the DNS server 135 in
order to request the service type of the UE from DNS 135
prior to the selection of the LGW 150 and the SGW 140. The
service type indicates the service is an R-10 LIPA service, an
R-11 LIPA service or an SIPTO femto service.
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The DNS server 135 saves the correspondence of the
HeNB ID, APN and activatable service types. For example,
Through an OAM server (not depicted), the DNS 135 can
obtain the version information of the HeNB 120, such as, for
example, an HeNB 120 that supports an R-10 LIPA, an R-11
LIPA or an SIPTO femto. The MME 130 that requests the
service type of the UE 110 from the DNS 135 can be realized
through the information interaction between existing infor-
mation and the DNS 135, and can also be realized through a
newly defined message, as long as the realization of this
embodiment of the present invention is not affected.

In step 1006, the DNS 135 transmits the service type of the
UE 110 to the MME 130. The service type of the UE 110,
obtained by the DNS 135 according to the saved correspon-
dence of HeNB 120, the APN and corresponding service
types are provided to the MME 130.

Steps 1007-1009 are substantially identical to steps 505-
509 of FIG. 5, and are described in detail above.

In this embodiment of the present invention, the MME
sends a request message to the DNS to obtain the service type
of the UE, and when the UE moves, the MME determines
whether to support the UE mobility, according to the current
service type of the UE.

FIG. 11 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion.

Steps 1101-1102 are substantially identical to steps 1001-
1002 of FIG. 10, and are described in detail above.

In step 1103, the UE 110 sends an NAS message to the
MME 130. The NAS message contains the service type of the
UE 110.

Steps 1104-1107 are substantially identical to steps 504-
509 of FIG. 5, and a detailed description is provided above.

In this embodiment of the present invention, the service
type of the UE 110 is sent to the MME 130 when the UE 110
sends the NAS message to the MME 130, and when the UE
110 moves, the MME 130 determines whether to support the
UE mobility according to the current service type of the UE
110.

FIG. 12 is a flow chart illustrating the procedure of activat-
ing LIPA/SIPTO service of the method for supporting UE
mobility, according to an embodiment of the present inven-
tion.

Steps 1201-1203 are substantially identical to steps 1001-
1003 of FIG. 10, and a detailed description is provided above.

In step 1204, the MME 130 downloads the subscription
information of the UE 110 through the HSS 190. The sub-
scription information of the UE 110 contains the service type
of the UE 110.

The adopted form of the subscription information is difter-
ent from that of Table 2, and Table 3 is adopted. Specifically,
a service type identifier of the UE 110 is added to Table 2. The
identifier contains the following parameters: UE supporting
R-10 LIPA, supporting R-11 LIPA, supporting SIPTO femto
service; or contains two kinds of parameters: supporting R-10
LIPA and supporting R-11 LIPA, or another combination, as
long as the realization of this embodiment of the present
invention is not affected.

TABLE 3

Content Description

Access Point Name (APN)  The defined identifier is stipulated
according to names of DNS, and the access
point name accessible to packet data

network is described.
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TABLE 3-continued

Content Description

CSG subscriber data CSG subscriber information is a list of
CSG IDs per PLMN. Each CSG ID has an
associated effective time, the effective time
means that the CSG ID is valid in limited
time. If there is no associated effective
time, it means non-limited subscriber
information.

Each CSG ID can be used to access specific
PDNs via LIPA. Each CSG ID includes the
corresponding APN(s) information.

It is specified whether UE is allowed to use
LIPA service in this PLMN.

Allowance of the use of
LIPA when visiting
PLMN

Service type identifier It indicates the current service type
supported by the UE: supporting R-10
LIPA, supporting R-11 LIPA, supporting
SIPTO femto.

It is specified that the service
corresponding to the current APN is
allowed to do SIPTO or not allowed to do
SIPTO.

It is specified that the current APN can do
LIPA. There are three corresponding
parameters: LIPA-prohibited, LIPA-only
and LIPA-conditional.

Allowance of access to
SIPTO

Allowance of access to
LIPA

Because the subscriber information of the UE 110 contains
the service type of the UE 110, when the MME 130 down-
loads the subscriber information, the MME 130 can directly
determine the current service type of the UE 110 according to
the service type of the UE 110 in the subscriber information.

Steps 1205-1207 are substantially identical to steps 505-
507 of FIG. 5, and a detailed description is provided above.

In this embodiment of the present invention, the UE’s
service type identifier is added to the UE’s subscriber infor-
mation. The MME 130 can obtain the service type of the UE
110 when the MME 130 downloads the UE’s subscriber
information. When the UE 110 moves, the MME 130 deter-
mines whether to support the UE’s mobility according to the
current service type of the UE 110.

All of the above embodiments of the present invention
utilize the LTE system, however, the present invention is not
limited thereto. For a UMTS system, since the HNB GW is a
required node, the UMTS system can adopt embodiments of
the present invention in which the HeNB GW is deployed.
The HNB corresponds to the HeNB, the HNB GW corre-
sponds to the HeNB GW, the SGSN corresponds to the MME,
and the GGSN corresponds to the SGW and the LGW.

After the procedure of activating LIPA/SIPTO service of
the above embodiments of the present invention is completed,
the MME can determine the UE mobility. FIG. 13 is a flow
chart illustrating a method of determining UE mobility by an
MME, according to an embodiment of the present invention.
The flow chart illustrates a process in which the MME cor-
rectly determines UE mobility when the UE in an activated
state and moves.

In step 1301, a source HeNB 120qa determines to execute a
handover. In step 1302, the source HeNB 120a sends a han-
dover request message to a source MME 130a.

The source MME 130a can determine the current service
type of the UE 110 according to the current UE context
information. Ifthe service type of the UE 110 is an R-11 LIPA
or an SIPTO femto, and it is known that the current UE 110 is
still in an LIPA network or an SIPTO network through the
currently obtained target CSG ID information or network
identifier information, then the source MME 130a continues
the handover process and step 1303q is performed.
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The source MME 1304 can determine the current service
type of the UE 110 according to current UE context informa-
tion. If the service type of the UE 110 is an R-10 LIPA, then
the source MME 1304 needs to verify whether the current UE
bearer information still includes a LIPA bearer. If the LIPA
bearer is included, after the source MME 130a refuses han-
dover, step 13035 is performed.

In step 1303, the source MME 130q sends a forward han-
dover request message to a target MME 13056. The forward
handover request message contains the UE context informa-
tion, and also contains a newly defined UE service type
parameter.

In step 1304, the target MME 13056 sends a create session
request to a target SGW 1405. in step 1305, The target SGW
14054 transmits a create session response message to the target
MME 1305. The subsequent steps 1306-1308 are substan-
tially identical to an existing handover procedure.

In step 1309, the target MME 13054 continues establishing
a direct tunnel between the HeNB and the PGW for the target
network, according to the service type of the UE. For
example, the service type of the UE 110 can be R-11 LIPA,
and the UE context information. The target MME 1305 sends
a modify bearer request message to the target SGW 1404.

In step 1310, the target SGW 1405 sends the modify bearer
request message to the LGW 150. Furthermore, in step
13035, the source MME 130a refuses a handover. In this case,
the source MME 130a sends a handover refuse message to the
source HeNB 130354.

FIG. 14 is a flow chart illustrating a method of determining
mobility of the UE by the MME, according to an embodiment
of the present invention. Specifically, FIG. 14 illustrates a
process of the MME correctly determining UE mobility when
the UE is in an idle state and moves.

In step 1401, the UE 110 sends a location update request
message to a target MME 13054. In step 1402, the target MME
1304 sends a context request message to the source MME
130a. In step 1403, the source MME 130a sends a context
response message to the target MME 1305. The context
response message contains UE context information, and also
contains a newly defined UE service type parameter in the
present invention.

If the service type of the UE 110 is an R-10 LIPA, in step
1404aq, the target MME 1305 triggers the LIPA deactivation
process, after the target MME 1305 activates the bearer infor-
mation related to the LIPA.

If the service type of the UE 110 is an R-11 LIPA or an
SIPTO femto, and the target MME 1305 determines that the
UE is still in the LIPA network or SIPTO network, and in step
14045, the target MME 1306 continues the location update
process.

In another embodiment, the above procedures associated
with the LIPA deactivation process in the step 1404a and the
location update process in step 14045 are able to be per-
formed by the source MME 130a.

In the above embodiments, the MME can be configured to
comprise a communication interface for communicating with
a network entity, and a controller for performing mobility
control of the UE according to embodiments of FIGS. 4 to 14.

In supporting UE mobility adopted in the embodiments of
the present invention, the service type of the UE is obtained
by the MME. When the UE initiates handover, the MME can
determine whether the service continuity can be ensured after
the UE handover to a target base station according to the
obtained service type. If the service continuity can be
ensured, the handover is successful, otherwise, the handover
is failed, thereby reducing the waste of signaling resources
and radio resources.
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While the invention has been shown and described with
reference to certain embodiments thereof, it will be under-
stood by those skilled in the art that various changes in form
and detail may be made therein without departing from the
spirit and scope of the invention as defined by the appended
claims.

What is claimed is:

1. A method for supporting mobility of a user equipment
(UE) by a mobile management entity in a wireless commu-
nication system, the method comprising the steps of:

obtaining, at the mobile management entity, version infor-

mation of a base station;

obtaining, at the mobile management entity, subscription

information of the UE;

estimating, at the mobile management entity, a service type

invoked for connection between the UE and the base
station based on the obtained version information and
the obtained subscription information;

establishing, at the mobile management entity, UE context

information indicating the estimated service type;
receiving, at the mobile management entity, a handover
request of the UE from the base station; and
determining, at the mobile management entity, whether to
allow the received handover request based on the service
type indicated by the UE context information,
wherein the service type is one of a local internet protocol
access (LIPA) and a selected internet protocol traffic
offload (SIPTO).

2. The method of claim 1, wherein the version information
comprises information indicating a capability of the base
station which represents whether the mobility is supported or
not.

3. The method of claim 1, wherein the version information
is provided by using an S1 setup request message transmitted
from the base station.

4. The method of claim 1, wherein the version information
is obtained via an HeNB gateway (HeNB GW) from the base
station.

5. An apparatus for supporting mobility of a user equip-
ment (UE) in wireless communication, the apparatus com-
prising:

a communication interface configured to communicate

with a network entity; and
a controller configured to obtain version information of a
base station and subscription information of the UE
through the communication interface, to estimate a ser-
vice type invoked for connection between the UE and the
base station based on the obtained version information
and the obtained subscription information, to establish
UE context information indicating the estimated service
type, and to determine whether to allow a handover
request based on the service type indicated by the UE
context information, when the handover request of the
UE is received from the base station,

wherein the service type is one of a local internet protocol
access (LIPA) and a selected internet protocol traffic
offload (SIPTO).

6. The apparatus of claim 5, wherein the version informa-
tion comprises information indicating a capability of the base
station, which represents whether or not the mobility of the
UE is supported.

7. The apparatus of claim 5, wherein the version informa-
tion is provided by using an S1 setup request message trans-
mitted from the base station.
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8. The apparatus of claim 5, wherein the version informa-
tion is obtained via a HeNB gateway (HeNB GW) from the
base station.
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